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[54] Effervescent excipient without alkaline-earth metals containing carbonated 
compounds of arginine and an acid, and corresponding effervescent tablets. 

[57] The excipient consists of carbonated derivatives 
of arginine combined with an acid. 

The carbonated derivatives are obtained by 

bubbling CO2 through an aqueous solution of arginine. 

Tablets without alkaline-earth metals releasing arginine. 
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Effervescent excipient without alkaline-earth metals containing carbonated compounds and an acid, 
and corresponding effervescent tablets . 

The present invention relates to effervescent tablets useful in pharmacy, containing carbonated 
compounds of arginine. 

It may of interest to have available effervescent tablets containing neither alkaline ions nor 
alkaline-earth ions. It may be of further interest to have available effervescent pharmaceuticals 
containing arginine, the latter amino acid being used alone or in combination with other active 
principles known to be compatible. 

The object of the present invention are pharmaceutical compositions which are supplied in the 
form of effervescent products (such as tablets) and that contain, as effervescent excipient, 
carbonated compounds of arginine and an acid. 

It has been found that by reacting arginine with carbon dioxide one can obtain carbonated 
derivatives of arginine and that such derivatives can, in contact with acid water, decompose and 
yield, on the one hand, arginine and, on the other, carbon dioxide, which, when emitted, gives the 
product an effervescent character. It has thus been found that by combining said carbonated 
arginine with a solid acid, such as citric acid, in a solid pharmaceutical composition, it is possible 
to produce effervescent pharmaceutical preparations releasing arginine. Such pharmaceutical 
compositions can, of course, contain active principles other than arginine, in which case the 
carbonated compounds of arginine according to the invention would be used only as a convenient 
means for producing effervescent tablets free of alkaline or alkaline-earth ions. 

Carbonated derivatives of arginine are prepared by bringing arginine in contact with carbon 
dioxide gas in any form. The best way to effect such contact of the reagents is to proceed in an 
arginine-dissolving liquid medium; such a medium is advantageously water. 

Arginine is known to have a relatively low solubility in water, but it has been found that the 
arginine carbonation reaction as mentioned above yields carbonated compounds of arginine that are 
more soluble in water than arginine. 

The carbonated derivatives of arginine will therefore be prepared by first producing an aqueous 
solution with the highest possible arginine concentration and then adding carbon dioxide gas to this 
aqueous solution and by gradually and preferably simultaneously adding arginine and carbon 
dioxide gas until a relatively concentrated viscous solution of arginine carbonated products is 
obtained. This viscous solution is then dried and the solid product obtained is reduced to powder. 

To increase the solubility of the arginine and/or the carbonated arginine in water, it may be 
helpful to heat the medium slightly, for example, to about 35 to 45°C. 

Any known process for the desiccation of products of this type can be used to effect the 
desiccation of the viscous solution obtained, provided that the process does not lead to the 
decomposition of the carbonated arginine products or to a decomposition of the arginine. Such 
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desiccation can be effected, for example, by means of thin-layer apparatus at a temperature of about 
60 to 90°C, or by lyophilization. 

The carbonated arginine compounds thus obtained are probably mixtures of various products 
(for example, isomers) resulting from the reaction of the amine functions of the starting material 
with the carbon dioxide gas and, depending on the circumstances, on the condensation 
(polymerization) among a plurality of molecules of the starting material. 

It was found that these carbonated compounds of arginine decomposed in the presence of an 
acid to yield arginine and carbon dioxide gas. To effect such decomposition, all that is needed is to 
bring the carbonated compounds of arginine in contact with an acid solution. But, to make use of 
this property of the carbonated compounds of arginine, the best way seems to be to mix, in solid 
form, these carbonated compounds, on the one hand, and an acid, such as citric acid, on the other. 
Bringing this mixture into contact with water triggers the decomposition reaction of the carbonated 
compounds, with the formation of carbon dioxide gas and the release of arginine. 

The toxicity of arginine is known to be very low, and the same is true of the carbonated 
compounds of arginine. 

When the pharmaceutical compositions according to the invention are intended to put into 
practice only the pharmacological properties of arginine, the following can be mentioned as 
possible indications: 

- reproteinization in infants, indicated because it also has an anti-hyperammonemia action. 
Identical indication in adults in cases of muscular dystrophy, myasthenia, poliomyelitis, 
cachexia; 

- in geriatrics: asthenia, psychasthenia, psychosexual disorders, anorexia; 

- in surgery: as a complement to the infusion of amino acids; 

- in male patients: oligospermia, impotence; 

- in hepatic patients: disorders associated with alcoholic hepatitis, toxic hepatitis and, among 
other factors, because of the anti-hyperammonemia effect; hepatic encephalopathies; 

- in dietetics: hyperproteinemia diets, complement to anabolic steroid therapy. 
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CLAIMS 



1 . Effervescent excipient without alkaline-earth metals for effervescent tablets of use in 
pharmacy and the like, characterized in that it consists of carbonated derivatives of arginine and 
a solid acid soluble in water. 

2. Excipient according to claim 1, characterized in that the carbonated derivatives of arginine 
are prepared in the following manner: 

- preparation of as concentrated an aqueous solution of arginine as possible; 

- passage of carbon dioxide gas through this solution by adding, preferably simultaneously, 
arginine and carbon dioxide gas until a viscous solution is obtained; 

- desiccation of the said viscous solution; 

- reduction to powder. 

3 . Excipient according to claim 2, characterized in that said desiccation is effected at 60-90°C 
by thin-layer apparatus or by lyophilization. 

4. Excipient according to claims 1 through 3, characterized in that the said acid is citric acid. 

5 . Effervescent tablets without alkaline-earth metals, characterized in that they contain an 
effervescent excipient according to any of claims 1 through 4. 
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[g) L'excipient eonsiste en derives parbonatei de I'argirune 
assoct&sa un acids. 

Les d6riv6s carbonates sont obtenus par barbotafle de CO, 
dans une solution aqueuse d'arginine. 

Comprimfea sans alcalino-terreux. Htersnt de rarginme. 



in 

CC _ 



V«nie ck» 



4 HMPRIMERIE NATION ALE, 27. ™ d« I. Convents - 75732 PARIS CEOEX 15 



2547501 

l 

i 

Excipient effervescent, sans alcalino-terreux, contenant j 
" des composes carbonates et un acide et c o morimes eff P.rves- ; 
cents correspondants . 

La presente invention concerne des eomprimes effervesents : 
utiles en pharmacie, contenant des composes carbonates 
de l'arginine. 

5 II peut fitre interessant de disposer de eomprimes efferves- 

cents ne comportant ni ions alcalins ni ions aicalino-terreux. IX peut I 
fitre par ailleurs interessant de disposer de medicaments ef ferves cents 
contenant de l'arginine, cet acide amine etant utilise seul ou en 
association avec d'autres principes actifs connus compatibles. 

10 La presente invention vise des compositions pharmaceutiques \ 

qui se presentent sous forme de produits ef fervescents (tels que ) 
comprimfis) et qui contiennent »*comme/excipient effervescent des 
composes" 'carbonates de l'arginine et un acide. 

II a etA trouve que, par reaction de l'arginine avec du 

15 gaz carbonique, on pouvait obtenir des derives carbonates de l'arginine 
et que ces derives pouvaient, en contact avec <ie l f eau acide, se decom- 
poser en donnant naissance, d'une.part, a de l'arginine et, d'autre 
part, a du gaz carbonique, lequel, en se degageant, confere au produit 
un caractere effervescent. Ainsi, il a ete trouve qu'en associant, 

20 dans une composition pharmaceuttque solide, ladite arginine carbonatee 
avec un acide solide, tel que l'acide citrique, il etait possible de 
realiser des compositions pharmaceutiques effervescences liberant 
de l'arginine, Bien evidemment, lesdites compositions pharmaceutiques | 
peuvent comporter des principes actifs autres que l'arginine, auquel cas £ 

25 les composes carbonates de l'arginine de 1' invention ne seraient 

If 

utilises que comme un moyen commode pour realiser des eomprimes 
ef fervescents exempts d'ions alcalins ou aicalino-terreux. 

La preparation des derives carbonates de l'arginine s'ef- 
fectue en met cant en contact de l'arginine avec du gaz carbonique sous 

30 une forme quelconque. Le. meilleur moyen pour realiser cette mise en 
contact des reactifs cons is te a operer au sein d'un milieu liquid e 
solvant de l'arginine ; ledit milieu est avantageusement de l'eau. 

On sait que l'arginine est relativement peu soluble dans 
l'eau, mais il a ete trouve que la reaction de carbonata tion de I'argi- 

35 nine telle que mentionnee ci-dessus donnait naissance a des composes 

carbonates de l'arginine qui sont plus solubles dans l'eau que l'argi- 
nine. 
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On va done preparer ies derives carbonates de l'arginine 
en realisant tout d'abord une solution aqueuse aussi concentree que 
possible en arginine puis en amenant du gaz carbonique dans cette 
solution aqueuse et en ajoutant progressiveraent et s imultanement , 
de. preference, de l'arginine. et du gaz carbonique jusqu'a obtention 
d'une solution visqueuse relativement concentree en produits carbo- 
nates de l'arginine. Ladite solution visqueuse est alors dessechee 
et le. produit solide obtenu est reduit en poudre. 

Pour -augmenter la solubilite de l'arginine et/ou de 
l'arginine carbonatee dans I'eau, il peut etre utile de chauffer 
legerement le milieu, par exemple jusque vers 35 a 45°C. 

Pour realiser la dessiccation de la solution visqueuse 
obtenue, on peut utiliser n 1 importe quel procede connu pour la des- 
siccation de produits de ce type, a condition que le procede ne 
conduise pas ni a une decomposition des produits carbonates de 
l'arginine ni a une decomposition de l'arginine. On reaiisera, par 
exemple, cette dessiccation par des appareils a couche mince a une 
temperature de l'ordre de 60 a 90°C ou par lyophiiisation. 

Les composes carbonates de "l'arginine ainsi obtenus sont 
probablement des melanges de divers produits (isomeres par exemple) 
qui resultent de la reaction des fonctions amines du produit de 
depart sur le gaz carbonique et eventuellement de condensations 
(polymerisations) de plus ieurs molecules du produit de depart 
entre elles. 

Il a e"te trouve que ces composes carbonates de l'argi- 
nine se decomposaient, en presence d'un acide, pour donner naissance 
* de l'arginine et a du gaz carbonique. Pour realiser cette decompo- 
sition, il suffit de mettre en contact les composes carbonates de 
l'arginine avec une solution acide. Mais, pour utiliser cette pro- 
priete des composes carbonates de l'arginine, le meilleur moyen 
parattetre de melanger sous forme solide, d'une part, ces composes 
carbonates et, d'autre part, un acide tel que l'acide citrique. La 
mise en contact dud it melange avec de I'eau provoque la reaction 
de decomposition des composes carbonates avec production de gaz 
carbonique et liberation d' arginine. 

On sait que la toxicite de l'arginine est tres faible, 
il en est de meme pour les composes carbonates de l'arginine. 



Lorsque les compositions pharmaceutiques selon I'inventio 
sont prevues pour mettre en oeuvre les seules proprietes pharmacolo- 
giques de l'arginine, on peut mentionner comme. indications possibles 
- repro teinisation chez le nourrisson, indiquee parce que possedant en 
plus une activite antiammoniemique. Indication identique chez 
l'adulte en cas de dystrophic musculaire, myasthenic, polyomyeli te, 
cachexie ; 

en geriatrie : asthenie, psycas thenie, troubles psycho -sexuelsj 
anorexie ; 

en chirurgie : complement de perfusion d'acides amines ; 
chez le mdle : oligospermie, tmpuissance ; 

chez 1'hepatique : troubles de l'hepatite ethylique, des hepatites 
toxiques ct, entre autres,a cause de l'effet antiammoniemique : les 
encephalopathies hepatiques ; 

dietetique : regime hyperproteinique, complement du traitement par 
steroldes anabollsants . 
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RE VEND I CATION S 

1 - Excipient effervescent, sans a leal ino- te rreux f pour 
comprimes e f f e rve s cen t s utiles en pharmacie, et analogues 
caracterise en ce qu'il consiste en derives carbonates de 
l'arginine et en un acide solidc soluble dans l'eau. 

2 - Excipient selon la rev, 1 caracterise en ce que les 
derives carbonates de l'arginine sont prepares de la 
maniere. suivante : 

- preparation d'une solution aqueuse d'arginine aussi 
concentree que possible. ; 

- passage de gaz carbonique dans cette solution en ajbu- 
tant de preference s imul t ariemen t de l'arginine et du 
gaz carbonique jusqu'a obtention d'une solution vis- 
queuse ; . 

dessication de ladite solution visqueuse ; 

- reduction en poudre. 

3 - Excipient selon la rev. 2, caracterisS en ce que la- 
dite dessication est realisee par des appareils a couche 
mince a 60 - 90°C ou par lyophi 1 is at ion . 

4 - Excipient selon 1 1 une quelconque des rev. I a 3 r 
caraccirisl en ce que ledit acide est 1" acide citrique. 

5 - Comprimes ef f ervescents sans alcalino- terreux 
caract£ris€sen ce qu ( ils contiennent un excipient effer- 
vescent selon I'une quelconque des rev. 1 a 4. 



